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1
LIQUID CRYSTAL DISPLAY

This application claims the benefit of earlier filing date
and right of priority to Korean Patent Application No.
10-2014-0083288, filed on Jul. 3, 2014, which is hereby
incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to a liquid crystal display
(LCD) and, more particularly, to an LCD in which assembly
of a liquid crystal display module (LCM) and a set printed
circuit board (PCB) is simplified by using a separate con-
nector.

2. Discussion of the Related Art

Recently, liquid crystal displays (L.CDs) or light emitting
displays, for example, have been used as flat panel displays
in personal computers, portable terminals, monitors of vari-
ous information devices, and the like. Among them, an LCD
displays an image by adjusting light transmittance of liquid
crystal using an electric field. To this end, an LCD includes
a liquid crystal module formed by assembling a liquid
crystal panel in which pixel regions are arranged, a driving
circuit for driving the liquid crystal panel, and a backlight
unit for irradiating light into the liquid crystal panel.

An assembly structure of an existing LCD employing a
liquid crystal module will be described with reference to
FIGS. 1 through 3D. FIG. 1 is a plan view illustrating the
rear of an LCD formed by assembling a middle frame and
a set printed circuit board (PCB) to a liquid crystal module
(LCM). FIG. 2 is a cross-sectional view taken along line I1-11
of FIG. 1, illustrating a coupled state of the OCM, the middle
frame, and the set PCB according to a related art.

As illustrated in FIGS. 1 and 2, the related art LCD 1
includes a liquid crystal module (LCM) 10, a middle frame
20 coupled to the rear of the LCM 10, and a set printed
circuit board (PCB) 30 coupled to the rear of the middle
frame 20. The LCM 10 includes a liquid crystal panel (not
shown) and a backlight unit (not shown), and a flexible PCB
(FPCB) 15 (shown in FIG. 2) for transmitting a current and
various signals is provided in a lower end of the LCM 10 in
order to control driving of the LCM 10.

As illustrated in FIG. 2, the FPCB 15 provided in the
lower end of the LCM 10 is bent to penetrate through a
circuit board insertion hole 23 formed on one side of the
middle frame 20 coupled to the rear of the LCM 10, so as
to protrude outwardly and be fastened to a PCB connector
portion 35 of the set PCB 30 coupled to the rear of the
middle frame 20 and having various electric elements (not
shown) mounted thereon.

An assembly method of the existing LCD configured as a
combination of the LCM 10, the middle frame 20, and the
set PCB 30 will be described with reference to FIGS. 3A
through 3D. FIGS. 3A through 3D are plan views illustrating
an assembly process of components constituting the related
art LCD.

With reference to FIG. 3A, the LCM 10 includes a liquid
crystal panel (not shown) and a backlight unit (not shown)
is prepared. In this case, the liquid crystal panel (not shown)
is assembled in a state in which a liquid crystal material is
injected between upper and lower conductive glass panels,
and the FPCB 15 for delivering a current and various signals
is provided to control driving of the LCM 10.

Next, with reference to FIG. 3B, the middle frame 20 to
be coupled to the rear of the LCM 10 is prepared. Circuit
board insertion holes 23 are disposed to allow the FPCB 15
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of'the LCM 10 to penetrate therethrough so as to be exposed
outwardly, and a battery receiving portion 25 is provided in
a central portion to allow a battery (not shown) to be
disposed in the LCD 1.

Subsequently, with reference to FIG. 3C, with the middle
frame 20 coupled to the rear of the LCM 10, a pad portion
15a of the FPCB 15 provided in the LCM 10 penetrates
through the circuit board insertion holes 23 provided in the
middle frame 20 and protrudes from the rear of the middle
frame 20.

Thereafter, as shown in FIG. 3D, the set PCB 30 having
various electric elements (not shown) disposed thereon is
coupled to the rear of the middle frame 20, for example, to
a portion excluding the battery receiving portion 25. Here,
the pad portion 154 of the FPCB 15 is protruded from the
side of the set PCB 30 and inserted into the PCB connector
portion 35 provided on one side of the rear of the set PCB
30 in a bent state.

Subsequently, although not shown, a battery is disposed in
the battery receiving portion 25 of the set PCB 30, and other
components are appropriately disposed in the other portions
to complete the assembly process of the LCD 1 according to
the related art.

According to the related art LCD, after the FPCB of the
LCM is bent and attached to the rear of the middle frame, the
pad portion of the FCPB of the LCM is fastened to the PCB
connector portion of the set PCB coupled to the rear of the
middle frame so as to be assembled. However, in assembling
the LCM and the middle frame, it is difficult to bend the
FPCB and insert the FPCB to the circuit board insertion
holes of the middle frame, considerably lengthening an
assembly process time. Also, when the connector of the
FPCB and the connector of the set PCB are connected, the
pad portion of the FPCB of the LCM is further bent and
fastened to the PCB connector portion of the set PCB,
thereby increasing the thickness of the device increases as
well as resulting in a great number of assembly defects.

In particular, when the FPCB of the existing LCM is a
bent type, the FPCB of the LCM needs to be bent in
consideration of the width of a set bezel, and since a
structure of the middle frame is limited to correspond to
various FPCB structures, assembly characteristics and pro-
ductivity are degraded in assembling an LCD. In addition,
when the LCM and the set PCB are coupled, the bent pad
portion of the FPCB and the PCB connector portion of the
set PCB need to be fastened, a complicated structure is
required to fasten the connectors according to the internal
structure of the set PCB.

Meanwhile, the assembly structure of the existing device,
for example, the assembly structure among the LCM, the
middle frame, and the set PCB, significantly degrades pro-
ductivity in terms of bending and fastening of the FPCB and
has a limitation in reducing a thickness of a product.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display (LCD) that substantially obviates one or
more of the problems due to limitations and disadvantages
of the related art.

An object of the present invention is to provide a liquid
crystal display (LCD) device to simplify assembly of a
liquid crystal module (LCM) and a set PCB compact using
a connector.

Another object of the present invention is to provide a
liquid crystal display implementing a slim structure of a
product due to assembly of the LCM and the set PCB.
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Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these and other advantage and in accordance
with the purpose of the present invention, a liquid crystal
display includes a liquid crystal module defining an opening,
the liquid crystal module including a printed circuit board
having a pad portion exposed to the opening; a set printed
circuit board disposed adjacent a surface of the liquid crystal
module; and a connector disposed between the liquid crystal
module and the set printed circuit board through the opening
to electrically connect the liquid crystal module and the pad
portion.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 11is a plan view illustrating the rear of a liquid crystal
display (LCD) formed by assembling a middle frame and a
set PCB to a liquid crystal module (LCM) according to the
related art.

FIG. 2 is a cross-sectional view taken along line II-II of
FIG. 1, illustrating a coupled state of the LCM, the middle
frame, and the set PCB according to the related art.

FIGS. 3A through 3D are plan views illustrating an
assembly process of components of the related art LCD.

FIG. 4 is a perspective view of an LCD device according
to an example embodiment of the present invention illus-
trating the rear of the LCD device in a state in which a liquid
crystal module (LCM) and a set PCB are assembled.

FIG. 5 is a cross-sectional view of the LCD device
according to an example embodiment of the present inven-
tion illustrating a state in which a connector is fastened
between the LCM and the set PCB.

FIG. 6 is an exploded perspective view of the LCD device
according to an example embodiment of the present inven-
tion.

FIG. 7A is a plan view of the LCM of the LCD device
according to an example embodiment of the present inven-
tion illustrating a state in which a flat-type FPCB is disposed
in a lower portion of the LCM, and FIG. 7B is a plan view
illustrating the front of the LCM of the LCD device accord-
ing to an example embodiment of the present invention in
which a pad portion of a flat-type FPCB is exposed from a
lower portion of the LCM.

FIG. 8A is a perspective view illustrating the front of a
connector fastened to a pad portion of the LCM of the LCD
device according to an embodiment of the present invention,
and FIG. 8B is a perspective view illustrating the rear of the
connector fastened to a PCB connector portion of the set
PCB of the LCD device according to an example embodi-
ment of the present invention.

FIG. 9A is a perspective view illustrating the set PCB of
the LCD device according to an example embodiment of the
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present invention in which protrusions are disposed in a
lower portion of the front of the set PCB and fastened to the
pad portion of the FPCB, and FIG. 9B is a perspective view
illustrating the rear of the set PCB of the LCD device
according to an example embodiment of the present inven-
tion in which various electronic elements are provided.

FIG. 10 is an exploded perspective view illustrating the
front of the LCM, the front of the set PCB, and the front of
a connector disposed between the LCM and the set PCB to
fasten a pad portion and a PCB connector portion in the LCD
device according to an example embodiment of the present
invention.

FIG. 11 is an exploded perspective view illustrating the
rear of the LCM, the rear of the set PCB, and the rear of a
connector disposed between the LCM and the set PCB to
fasten the pad portion and the PCB connector portion, in the
LCD device according to an example embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

It will be understood that, although the terms first, second,
etc. may be used herein to describe various elements, these
elements should not be limited by these terms. These terms
are only used to distinguish one element from another. For
example, a first element could be termed a second element,
and, similarly, a second element could be termed a first
element, without departing from the scope of the present
invention.

It will be understood that when an element is referred to
as being “connected with” another element, it can be directly
connected with the other element or intervening elements
may also be present. In contrast, when an element is referred
to as being “directly connected with” another element, there
are no intervening elements present.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention, and as used herein, the singular
forms “a,” “an,” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.

A liquid crystal display (LCD) device according to an
embodiment of the present disclosure will be described, but
it should be appreciated that the present disclosure may also
be applied to flat panel displays including a light emitting
display, in addition to the LCD device.

Hereinafter, the LCD device according to embodiments of
the present invention will be described in detail with refer-
ence to the accompanying drawings. However, the disclo-
sure is not limited to the embodiments described hereinafter
and may be embodied in any other forms.

FIG. 4 is a perspective view of an LCD device according
to an example embodiment of the present invention illus-
trating the rear of the LCD device in a state in which a liquid
crystal module (LCM) and a set PCB are assembled. FIG. 5
is a cross-sectional view of the LCD device according to an
example embodiment of the present invention illustrating a
state in which a connector is fastened between the LCM and
the set PCB.

As shown in FIG. 4, the LCD device according to an
example embodiment of the present invention includes a
liquid crystal module (LCM) 100 including a liquid crystal
panel (not shown) displaying an image, a backlight unit (not
shown) irradiating a light beam to the liquid crystal panel
(not shown), and components covering them and a set
printed circuit board (PCB) 300 assembled to the rear of the
LCM 100 and having various electric elements 320.
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With reference to FIG. 5, a first terminal 210 of a
connector 200 is fastened to a pad portion 115q of a flat-type
FPCB disposed in a lower portion of the LCM 100, and a
PCB connector portion 310 of the set PCB 300 is fastened
to a second terminal 215 of the connector 200.

In this manner, rather than adopting the assembly method
in which a flat-type FPCB of an LCM is bent and attached
to the rear of a frame through circuit insertion holes formed
in a middle frame, and thereafter, a pad portion of the FPCB
is fastened to an PCB connector portion of a set PCB
coupled thereafter, such as that of the related art, in the LCD
device according to an example embodiment of the present
invention, the pad portion of the FPCB and the PCB
connector portion of the set PCB are fastened using the
separate connector, whereby a defect and a degradation of
quality due to bending of the FPCB when a product is
assembled can be prevented.

Also, in the LCD device according to an example embodi-
ment of the present invention, since the FPCB of the LCM
and the set PCB are directly fastened using the separate
connector, a thickness of the LCD device can be reduced and
a slim depth can be implemented, as compared to the case
of bending the FPCB as in the related art.

In addition, in the LCD device according to an example
embodiment of the present invention, because the FPCB of
the LCM and the set PCB are directly fastened and
assembled using the separate connector, a middle frame can
be omitted, implementing a slim depth.

FIG. 6 is a exploded perspective view of the LCD device
according to an example embodiment of the present inven-
tion.

With reference to FIG. 6, the LCD device according to an
example embodiment of the present invention includes the
LCM 100, the set PCB 300, the connector 200 interposed
between the LCM 100 and the set PCB 300 to electrically
connect them, and components (not shown) covering the
LCM 100 and the set PCB 300. The LCM 100 includes a
liquid crystal panel 110 displaying an image, a backlight unit
150 providing a light beam to the liquid crystal panel 110,
and a guide panel 140 covering the liquid crystal panel 110
and the backlight unit 150. The liquid crystal panel 110
includes a TFT array substrate 1105 including switching
elements (namely, a thin film transistor array) for switching
signals supplied to liquid crystal cells arranged in a matrix
form and a color filter substrate 110a applying a color to
light that passes through the liquid crystal cells.

A driver 113 and the flat-type FPCB 115 are coupled to
one side of the liquid crystal panel 110. The driver 113 drives
unit pixels formed in the liquid crystal panel 110. One end
of the FPCB 115 is coupled to the liquid crystal panel 110
to deliver control signals and data signals of switching
elements through the driver 113. Here, the liquid crystal
panel 110 forms an image as liquid crystal cells adjust light
transmittance according to pixel signal information deliv-
ered from the driver 113. Although not shown, a plurality of
gate lines and a plurality of data lines are formed in a matrix
form in the TFT array substrate 1105, and TFTs (not shown)
are formed at intersections of the gate lines and the data
lines.

A signal voltage delivered from the driver 113 is applied
between a pixel electrode and a common electrode (not
shown) of the color filter array substrate 110a (to be
described below) through the TFTs, and liquid crystal mol-
ecules between the pixel electrode and the common elec-
trode are aligned according to the signal voltage to deter-
mine light transmittance.
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Meanwhile, although not shown, the color filter array
substrate 110a includes red, green, blue or blue-green,
magenta, and yellow color filters repeatedly formed and
demarcated by black matrices and a common electrode (not
shown).

Polarizers (not shown) converting polarization character-
istics of a light beam provided from the lower backlight unit
150 are disposed above and below two sheets of substrates
of the liquid crystal panel 110. The polarizers (not shown)
attached to upper and lower sides of the liquid crystal panel
110 serve to enable light incident while vibrating in various
directions to become light vibrating only in one direction
(namely, polarization).

The backlight unit 150 is a light source for a display
because the liquid crystal panel 100 is not self-luminous.
The backlight unit 150 is positioned in a lower portion of the
liquid crystal panel 110 to irradiate light to the liquid crystal
panel 110. The backlight unit 150 includes a light source unit
135 generating light, a light guide plate 130 providing light
generated by the light source unit 135 to the front of the
liquid crystal panel 110 through a light entrance side surface
130a, a reflecting sheet 137 attached to the rear of the light
guide plate 130 to reflect light emitted backwardly to
enhance light efficiency, and a plurality of optical sheets 120
stacked on the front surface of the light guide plate 130 to
scatter light emitted from the light guide plate 130.

As the light source unit 135, any one among a light
emitting diode (LED), a cold cathode fluorescent lamp
(CCFL), and an external electrode fluorescent lamp (EEFL)
may be used, and here, a case in which an LED is applied
as the light source unit 135 is taken as an example. The light
source unit 135 includes an LED light source 131 and a
board 133 on which the LED light source 131 is mounted.

The optical sheets 120 serve to diffuse and collect light
output from a light exit side surface 1306 of the light guide
plate 130. The optical sheets 120 include a diffusion sheet
121, a prism sheet 123, and a protective sheet 125. Accord-
ing to circumstances, the optical sheets 120 may include two
diffusion sheets and two prism sheets. The diffusion sheet
121 includes a base plate and a coated layer having a bead
shape and formed on the base plate. Here, the diffusion sheet
121 serves to diffuse light from the light source unit 135 and
supplies the same to the liquid crystal panel 110, and two or
three diffusion sheets 121 may also be used. The prism sheet
123 includes triangular prisms arranged on an upper surface
thereof. Here, the prism sheet 123 serves to collect light
diffused by the diffusion sheet 121 in a direction perpen-
dicular to the plane of the upper liquid crystal panel 110. In
general, two prism sheets are used, and microprisms formed
on each of the prism sheets 123 are at a predetermined angle.

Thus, light that has passed through the prim sheet 123
mostly travels vertically, providing a uniform brightness
distribution. The protective sheet 125 positioned at the
uppermost portion, among the optical sheets 120, protects
the scratch-vulnerable prism sheet 123.

The light guide plate 130 is positioned along one side of
the LED light source 131 and disposed on the rear of the
liquid crystal panel 110 to guide light generated by the LED
light source 131 to the rear of the liquid crystal panel 110.
The light guide plate 130 includes the light entrance side
surface 130a to which light is made incident from the LED
light source 131, and a light exit side surface 1305 extending
from the light entrance side surface 130a to face the liquid
crystal panel 110. Dot patterns (not shown) may be formed
on the rear of the light guide plate 130 to allow light
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irradiated to the light entrance side surface 130a from the
LED light source 131 to travel to the light exit side surface
13064.

The reflective sheet 137 reflects a partial amount of light,
which is output to a lower side of the light guide plate 130,
toward the light exit side surface 1306 of the light guide
plate 130, increasing light efficiency, and adjusts a reflection
amount of the entirety of incident light such that the entirety
of the light exist side surface 1305 has a uniform luminance
distribution. Here, the reflective sheet 137 has regular reflec-
tion characteristics that light is output at an angle at which
the light was made incident.

The guide panel 140 has a rectangular frame shape with
upper and lower sides opened. The components of the liquid
crystal panel 110 and the backlight unit 150 are covered
when assembled together with the guide panel 140. An
opening 143 with a predetermined width is formed in a
lower portion of an upper surface of the guide panel 140. In
a state in which the FPCB 115 of the LCM 100 is coupled,
the pad portion 115a of the flat-type FPCB 115 is exposed
from the opening 143 of the guide panel 140 in the lower
portion of the upper surface of the guide panel 140.
Although not shown, a flat plate-type lower cover (not
shown) with an open upper portion or any other component
may be additionally disposed below the guide panel 140.

In this manner, by coupling the liquid crystal panel 110
and the backlight unit 150 to be covered by the guide panel
140, the LCM 100 according to an example embodiment of
the present invention is configured.

The set PCB 300 on which various electric elements are
attached is assembled to the rear of the LCM 100. The
connector 200 is interposed between the LCM 100 and the
set PCB 300 in order to electrically connect the LCM 100
and the set PCB 300.

FIG. 7A is a plan view of the LCM of the LCD device
according to an example embodiment of the present inven-
tion, illustrating a state in which a flat-type FPCB is dis-
posed in a lower portion of the LCM, and FIG. 7B is a plan
view illustrating the front of the LCM of the LCD device
according to an example embodiment of the present inven-
tion in which a pad portion of a flat-type FPCB is exposed
from a lower portion of the LCM.

With reference to FIG. 7A, the LCM 100 according to an
embodiment of the present disclosure includes a liquid
crystal panel (not shown) (please refer to 110 of FIG. 6), a
backlight unit (not shown) (please refer to 150 of FIG. 6),
and a guide panel 140 covering the liquid crystal panel and
the backlight unit.

As shown in FIG. 7B, an opening 143 having a prede-
termined width is formed on an upper surface at a lower side
of the guide panel 140 positioned on a front surface 100a of
the LCM 100, and the flat-type FPCB 115 connected to the
driver 113 of the liquid crystal panel 110 is disposed in the
opening 143. Here, the pad portion 1154 provided in a lower
portion of the FPCB 115 is exposed through the opening 143
of the guide panel 140. The pad portion 1154 may be formed
as a plurality of protrusions or recesses. In an embodiment
of the present disclosure, the pad portion 1154 is formed as
recesses.

FIG. 8A is a perspective view illustrating the front of a
connector fastened to a pad portion of the LCM of the LCD
device according to an example embodiment of the present
invention, and FIG. 8B is a perspective view illustrating the
rear of the connector fastened to a PCB connector portion of
the set PCB of the LCD device according to an example
embodiment of the present invention.

10

15

20

25

30

35

40

45

50

55

60

8

With respect to FIGS. 8A and 8B, the connector 200
serves to electrically connect the flat-type FPCB 115 of the
LCM 100 and the set PCB 300.

A plurality of first terminals 210 to be electrically fastened
to the pad portion 115a of the FPCB 115 are provided on the
front of the connector 200, and second terminals 215 to
which the PCB connection portion (not shown) (please refer
to 310 of FIG. 9A) of the set PCB (not shown) (please refer
to 300 of FIG. 9A) coupled to the LCM 100 is insertedly
fastened are provided on the rear of the connector 200. Here,
at least one of the first terminals 210 and the second
terminals 215 may be formed as a plurality of protrusions or
recesses. In this embodiment, the first terminals 210 may be
protrusions and the second terminals 215 may be recesses.
The shapes of the first terminals 210 and the second termi-
nals 215 of the connector 200 may be changed according to
shapes of the pad portion 1154 of the FPCB 115 and third
terminals 315 of the set PCB 300.

FIG. 9A is a perspective view illustrating the set PCB of
the LCD device according to an example embodiment of the
present disclosure, in which protrusions are disposed in a
lower portion of the front of the set PCB and fastened to the
pad portion of the FPCB, and FIG. 9B is a perspective view
illustrating the rear of the set PCB of the LCD device
according to an example embodiment of the present inven-
tion in which various electronic elements are provided.

As illustrated in FIGS. 9A and 9B, a PCB connector
portion 310 to which various electric elements 320 are
electrically connected is provided in a lower portion of the
set PCB 300 coupled to the rear of the LCM 100, and third
terminals 315 fastened to the second terminals 215 of the
connector 200 are provided in the PCB connector portion
310. Here, the electric elements 320 are provided on the rear
of the set PCB 300. The third terminals 315 may be formed
as a plurality of protrusions or recesses. In the present
embodiment, the third terminals 315 are protrusions.

An assembly method of an LCD device according to an
example embodiment of the present invention will be
described with reference to FIGS. 10 and 11.

FIG. 10 is an exploded perspective view illustrating the
front of the LCM, the front of the set PCB, and the front of
a connector disposed between the LCM and the set PCB to
fasten a pad portion and a PCB connector portion, in the
LCD device according to an example embodiment of the
present invention. FIG. 11 is an exploded perspective view
illustrating the rear of the LCM, the rear of the set PCB, and
the rear of a connector disposed between the LCM and the
set PCB to fasten the pad portion and the PCB connector
portion, in the LCD device according to an example embodi-
ment of the present invention.

In FIGS. 10 and 11, the LCM 100 includes a liquid crystal
panel (please refer to 110 of FIG. 6), a backlight unit (please
refer to 150 of FIG. 6), and the guide panel 140 covering the
liquid crystal panel and the backlight unit is prepared.

Next, the flat-type FPCB 115 connected to the driver 113
of the liquid crystal panel 110 is disposed on and attached to
an upper surface of the lower portion of the guide pane 140
positioned on the front 100a of the LCM 100, and the pad
portion 115a of the FPCB 115 is exposed through the
opening 143 of the guide panel 140.

Subsequently, the connector 200 including a plurality of
first terminals 210 provided on one surface thereof and a
plurality of second terminals 215 provided on the other
surface thereof is prepared.

Thereafter, the connector 200 is inserted into the opening
143 formed in the guide panel 140 such that the first
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terminals 210 of the guide panel 140 are inserted to be
fastened to the pad portion 115a of the FPCB 115.

Thereafter, the set PCB 300 including the PCB connector
portion 310 having a plurality of third terminals 315 pro-
vided in a rear portion of a front surface thereof and various
electric elements 320 provided on a rear surface thereof is
prepared.

Thereafter, the set PCB 300 is positioned on the rear 1005
of'the LCM 100, and the third terminals 315 provided in the
PCB connector portion 310 of the set PCB 300 are inserted
into the second terminals 215 of the connector 200 to couple
the LCM 100 and the set PCB 300, thus completing the
assembly process of the LCD device according to an
example embodiment of the present invention.

In this manner, rather than adopting the assembly method
in which a flat-type FPCB of an LCM is bent and attached
to the rear of a frame through circuit insertion holes formed
in a middle frame, and thereafter, a pad portion of the FPCB
is fastened to an PCB connector portion of a set PCB
coupled thereafter, such as that of the related art, in the LCD
device according to example embodiments of the present
disclosure, the pad portion of the FPCB and the PCB
connector portion of the set PCB are fastened using the
separate connector, whereby a defect and a degradation of
quality due to bending of the FPCB when a product is
assembled can be prevented.

Also, in the LCD device according to example embodi-
ments of the present invention, because the FPCB of the
LCM and the set PCB are directly fastened using the
separate connector, a thickness of the LCD device can be
reduced and a slim depth can be implemented, compared to
the case of bending the FPCB as in the related art.

In addition, in the LCD device according to example
embodiments of the present invention, because the FPCB of
the LCM and the set PCB are directly fastened and
assembled using the separate connector, a middle frame is
omitted, implementing a slim depth.

Furthermore, eliminating the operations of bending the
FPCB, coupling the LCM and the set PCB, and subsequently
fastening the pad portion of the FPCB and the PCB con-
nector portion of the set PCB as in the related art, in the LCD
device according to example embodiments of the present
invention, the pad portion of the flat-type FPCB and the PCB
connector portion of the set PCB are easily fastened using
the separate connector. Thus, an assembly process time of
the LCD device can be significantly reduced.

The foregoing embodiments and advantages are merely
exemplary and are not to be considered as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, struc-
tures, methods, and other characteristics of the exemplary
embodiments described herein may be combined in various
ways to obtain additional and/or alternative exemplary
embodiments.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the liquid
crystal display of the present invention without departing
from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and varia-
tions of this invention provided they come within the scope
of the appended claims and their equivalents.
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What is claimed is:

1. A liquid crystal display (LCD), comprising:

a liquid crystal module defining an opening, the liquid

crystal module including a printed circuit board having
a pad portion exposed to the opening;

a set printed circuit board disposed adjacent a surface of

the liquid crystal module; and

a connector disposed between the pad portion of the

printed circuit board and the set printed circuit board
through the opening, the connector having a plurality of
terminals,

wherein the printed circuit board and the set printed

circuit board are electrically connected to the connec-
tor.

2. The liquid crystal display according to claim 1, wherein
the liquid crystal module includes a liquid crystal panel to
display an image, a backlight unit to provide light to the
liquid crystal panel, and a guide panel to couple the liquid
crystal panel and the backlight.

3. The liquid crystal display according to claim 2, wherein
the opening is defined in the guide panel, and wherein the
connector is disposed to connect the liquid crystal panel with
the set printed circuit board through the opening.

4. The liquid crystal display according to claim 2, wherein
the guide panel has a rectangular frame shape and covers
electrical components of the liquid crystal panel.

5. The liquid crystal display according to claim 1, wherein
the printed circuit board is a flexible flat-type printed circuit
board disposed to cover the opening with the pad portion
adjacent to the opening to connect with the connector.

6. The liquid crystal display according to claim 1, wherein
the plurality of terminals of the connector includes a plu-
rality of first terminals to be electrically fastened to the
liquid crystal module and a plurality of second terminals to
be electrically fastened to the set printed circuit board, and
wherein the plurality of first terminals including one of
protrusions and recesses and the plurality of second termi-
nals including the other of protrusions and recesses.

7. The liquid crystal display according to claim 2, wherein
the backlight unit includes:

a light source configured to generate light;

a light guide plate configured to provide light from the

light source to the liquid crystal panel;

a reflecting sheet attached to aside of the light guide plate

away from the liquid crystal panel; and

an optical sheet between the light guide plate and the

liquid crystal panel to diffuse light provided from the
light guide plate.

8. A liquid crystal display (LCD), comprising:

a liquid crystal module defining an opening, the liquid

crystal module including a printed circuit board having
a pad portion exposed to the opening;

a set printed circuit board disposed adjacent a surface of

the liquid crystal module; and

a connector disposed between the liquid crystal module

and the set printed circuit board through the opening to
electrically connect the liquid crystal module and the
pad portion,

wherein the connector includes a plurality of terminals,

and is fastened to the liquid crystal module and the set
printed circuit board.

9. The liquid crystal display according to claim 8, wherein
the liquid crystal module includes a liquid crystal panel to
display an image, a backlight to provide light to the liquid
crystal panel, and a guide panel to couple the liquid crystal
panel and the backlight.
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10. The liquid crystal display according to claim 9,
wherein the opening is defined in the guide panel, and
wherein the connector is disposed to connect the liquid
crystal panel with the set printed circuit board through the
opening.

11. The liquid crystal display according to claim 10,
wherein the guide panel has a rectangular frame shape and
covers electrical components of the liquid crystal panel.

12. The liquid crystal display according to claim 8,
wherein the printed circuit board is a flexible flat-type
printed circuit board disposed to cover the opening with the
pad portion adjacent to the opening to connect with the
connector.

13. The liquid crystal display according to claim 9,
wherein the backlight includes:

a light source configured to generate light;

a light guide plate configured to provide light from the

light source to the liquid crystal module;

a reflecting sheet attached to a side of the light guide plate
away from the liquid crystal module; and

an optical sheet between the light guide plate and the
liquid crystal module to diffuse light provided from the
light guide plate.

14. The liquid crystal display according to claim 8,
wherein the plurality of terminals of the connector includes
a plurality of first terminals to be fastened to the liquid
crystal module and a plurality of second terminals to be
fastened to the set printed circuit board, and wherein the
plurality of first terminals including one of protrusions and
recesses and the plurality of second terminals including the
other of protrusions and recesses.

15. A liquid crystal display (LCD), comprising:

a liquid crystal panel configured to display an image;

a backlight unit configured to provide light to the liquid

crystal panel;

a guide panel configured to couple the liquid crystal panel
and the backlight unit, the guide panel defining an
opening therethrough;

a printed circuit board connected to the liquid crystal
panel and having a pad portion, the pad portion being
extended beyond an edge of the liquid crystal panel and
positioned adjacent to the opening of the guide panel;

a set printed circuit board having a PCB connector
positioned adjacent to the opening of the guide panel;
and

a connector disposed through the opening to electrically
connect the PCB connector of the set printed circuit
board and the pad portion of the printed circuit board.
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16. The liquid crystal display according to claim 15,
wherein the guide panel has a rectangular frame shape and
covers electrical components of the liquid crystal panel.

17. The liquid crystal display according to claim 15,
wherein the printed circuit board is a flexible flat-type
printed circuit board disposed to cover the opening with the
pad portion adjacent to the opening to connect with the
connector.

18. The liquid crystal display according to claim 15,
wherein the connector includes a plurality of first terminals
to be electrically fastened to the liquid crystal panel and a
plurality of second terminals to be electrically fastened to
the set printed circuit board, and wherein the plurality of first
terminals including one of protrusions and recesses and the
plurality of second terminals including the other of protru-
sions and recesses.

19. The liquid crystal display according to claim 15,
wherein the backlight unit includes:

a light source configured to generate light;

a light guide plate configured to provide light from the
light source to the liquid crystal panel;

a reflecting sheet attached to a side of the light guide plate
away from the liquid crystal panel; and

an optical sheet between the light guide plate and the
liquid crystal panel to diffuse light provided from the
light guide plate.

20. A liquid crystal display (LCD), comprising:

a liquid crystal module defining an opening, the liquid
crystal module including a printed circuit board having
a pad portion exposed to the opening;

a set printed circuit board disposed adjacent a surface of
the liquid crystal module; and

a connector disposed between the liquid crystal module
and the set printed circuit board through the opening to
electrically connect the liquid crystal module and the
pad portion,

wherein the connector includes a plurality of first termi-
nals to be electrically fastened to the liquid crystal
module and a plurality of second terminals to be
electrically fastened to the set printed circuit board, and
wherein the plurality of first terminals including one of
protrusions and recesses and the plurality of second
terminals including the other of protrusions and
recesses.



